Abstract: Bacterial vaginosis (BV) is an ecological disorder of the vaginal microbiota that affects millions
The adult human vagina is a complex ecosystem containing an abundance of microorganism. The vagina and its unique micro flora form a finely balanced ecosystem, with the vaginal environment controlling the presence of microbes and the microflora, in turn, controlling the vaginal environment (1) .
Vaginal microbial communities play a role in colonization resistance, protection against invasion by pathogens and dominance by potentially pathogenic species among the normal flora. Thus, perturbations of the vaginal community structure may predispose individuals to various infectious diseases (2) .
Bacterial vaginosis is a polymicrobial syndrome in which a decrease in vaginal acidity and concentration of lactobacilli is accompanied by an increase of other pathogenic micro-organisms such as Gardnerella vaginalis and Mobiluncus spp. (3) .
Bacterial vaginosis (BV) and Trichomonas vaginalis (TV) infection have been estimated to affect as many as one-quarter to one-third of sexually active females worldwide (4) , and are often found concurrently (5) . Both BV and TV have been associated with adverse birth outcomes such as prematurity and low birth weight ( 6 ) , pelvic inflammatory disease(7) infertility (8) , and acquisition of HIV and Herpes Simplex Virus type 2 (HSV-2) infections (9) . Surprisingly, given the well-described association between BV and TV, few data that would help clarify the temporality of the relationship between BV and TV infection are available. Understanding the relationship between BV and TV has been problematic because most studies have been crosssectional (10) . Nevertheless, results of a number of studies suggest that TV colonization is increased in the presence of BV-defining phenomena such as elevated amine production, loss of facultative lactobacilli, and increased pH (11) . The aim of this study to compare between the different methods of BV diagnosis.
II.
Material & method
1-Patients:
The study was carried out on one hundred patients attending Babylon hospital for maternity and pediatrics and education hilla hospital in Babylon province, Iraq during the period from November 2013 to April 2014 . The patients included in this study were in the age range from (20-45) years. All patients were examined using speculum without lubrication and the presence of vaginal erythema and vaginal discharge was recorded with description of the color, consistency and odor of discharge. Then vaginal swabs were taken and transported immediately to the microbiology laboratory at biology department,Babylon University.
2-Amsel's criteria
Clinical diagnosis using Amsel's criteria requires that at least three of the following four criteria are met: first, a vaginal pH of greater than pH 4.5; second, the presence of clue cells in the vaginal fluid when examined in a wet mount; third, a milky homogeneous vaginal discharge (There must not be any granular elements; the fluid must be completely homogenous); and finally, positive Whiff (Sniff) test. Vaginal pH was measured by rolling the swab over a pH strip immediately after swabbing and the resulted color is translated into the pH value (12) . Clue cells are epithelial cell it was detected by microscopic examination of wet mount which was made by mixing the vaginal discharge from the swab with a drop of saline (13 ) . homogenous milky discharge was detected by examination after speculation. Whiff test was done by mixing the vaginal discharge from a swab with a drop of 10% KOH; a positive result is a -fishy‖ amine odor (14) .
3-Gram stain and Nugent scoring system:
After rolling the vaginal swab on a microscopic slide, it was left to dry then gram stained with gram staining protocol, then it was read by a single experienced microbiologist to eliminate the possibility of interobserver difference. Slides were read according to Nugent score as follows: Morphotypes were counted as the average number of bacteria in 10-20 oil immersion field. The Nugent score was calculated by assessing for the presence of large gram-positive rods (Lactobacillus morphotypes; decrease in Lactobacillus scored as 0 to 4), small gram-variable and gram-negative rods (G. vaginalis and Bacteroides morphotypes; scored as 0 to 4), and curved gram-variable rods (Mobiluncus spp. morphotypes; scored as 0 to 2), After the amount of each morphotype detected on the smear was graded it was then allocated a score as shown in Table ( 
4-Diagnosis by Spiegel's criteria
When the gram staining showed predominance (3 to 4+) of the lactobacillus morphotype with or without the Gardnerella morphotype, it was interpreted as normal. When the gram staining showed a mixed flora consisting of gram-positive, gram negative, or gram-variable bacteria and the lactobacillus morphotype was decreased or absent (0 to 2+), the gram staining was interpreted as consistent with bacterial vaginosis (16).
5-Papanicolaou ( Pap) smear:
Diagnosis of BV with Pap smear used the Bethesda criterion. To be considered positive for BV the smear must satisfy all three criteria: first presence of coccobacilli flora , second present of clue cells, and absence of lactobacilli flora .Coccobacilli seen in Pap smears were assumed to be composed mainly of G. vaginalis, but no morphocyte count was done. Unlike wet preparation, the Bethesda criterion does not require estimation of clue cell percentage. Pap smears having one or two of the criteria were reported as intermediate or altered flora, which together with diagnosis of lactobacilli flora and no microbes present were considered negative for BV. Candida sp was diagnosed when pseudo-hyphae were seen, weakly stained with eosin or sometimes with hematoxylin, and/or small spores (diameters of 2-4 mm), stained pale pink. Trichomonas vaginalis was diagnosed when a unicellular organism of ovoid or rounded shape was viewed (diameter of 8-20 mm), with pallid or grayish cytoplasm. It could have eosinophilic granules at its center and a vesicular or crescent-shaped nucleus, lightly stained by hematoxylin (17) .
Results of simplified Amsel's criteria and Pap smear tests were compared with the reference standard (Nugent criteria). The sensitivity, specificity were evaluated for a positive test.
6-Statistical analysis:
Statistical analysis was conducted using SPSS software. Kappa values and degrees of agreement of the diagnostic methods were determined.
III.
Result:
1-Amsel's criteria: It was observed that 48 (46 %) of the 100 cases, were BV positive, they met three or four of Amsel criteria while 52 (52 %) cases were BV negative Table (3) . p>0.05 no significant difference
2-Nugent score:
Of the 100 women, 56(56%) were diagnosed with BV and 45(45%) had normal vaginal flora based on Nugents' score. The microbiological evaluation of vaginal microflora pattern was made using Nugent scoring system that was based on counting the bacterial cell types on the Gram stained slides of vaginal smears (Table  1 ). According to this study large Gram-positive bacilli were dominantly present in 45(45%)of the women. The typical appearance of the organisms identified as having the Lactobacillus morphotype was evident for the absence of bacterial vaginosis and generally interpreted as normal flora (score 0-3). In 23(23%) of the women, two or three bacterial morphotypes were evident. Stains showing the presenceof few Lactobacillus and many Gram-negative morphotypes (Gardnerella and/or Mobiluncus morphotype) were interpreted as intermediate flora (score 4-6). 33(33%) of the women in relation to Table 1 showed complete absence or low presence of Lactobacillus morphotype and a smear consistent with BV (score 7-10). p>0.05 no significant difference Table 4 shows the comparison between Nugent's score and Amsel's criteria for diagnosis of BV. Nugent's score showed a sensitivity of 81 specificity of 75% . p>0.05 no significant difference The comparison between Nugent's score and pap smear had a sensitivity of 62% and a specificity of 81% (Table 7) . 
IV. Discussion:
Vaginitis is a common medical problem in women that can be associated with significant morbidity and complications. Bacterial vaginosis being one of the important causes of vaginal discharge during pregnancy merits early and accurate diagnosis as it can lead to serious complications like premature rupture of membranes, chorioamnionitis, preterm delivery postpartum and endometritis. The diagnosis of bacterial vaginosis is based on clinical findings and laboratory testing. Clinically Amsel criteria are the most widely accepted for the diagnosis of bacterial vaginosis. Regarding Amsel criteria, our study found that 48 (48 %) of the 100 cases, were BV positive as they met three or four of Amsel criteria. There was no significant difference between infection and non infection bacterial vaginosis and between Amsel criteria. Lower rates of BV incidence were obtained by studies (18, 19, 20) . in which BV was diagnosed 24% ,18% & 24% of cases by Amsel's criteria. And higher rates of BV incidence were reported by other studies (21, 22) which reported 62% & 58% BV incidence rate. In comparison with Nugent's criteria as a gold standard, we found that Amsel's criteria had 91% sensitivity, 76% specificity. (23) reported lower sensitivity (66.67%), and similar specificity (94.74%) . (21) reported a lower sensitivity of (77%) and higher specificity (91%). (24), obtained a lower sensitivity (69%) similar specificity (93.1%).
Alternatively bacterial vaginosis (BV) can be diagnosed by gram stain which is probably the most reliable method to differentiate BV from other vaginal infections. The same authors (25) also developed a grading system for gram stain of vaginal discharge based on presence or absence of certain bacterial morphocytes (and their relative numbers), which gives more objective assessment of BV (25) . Regarding Nugent score as a method of BV diagnosis, 56% of cases were diagnosed to be BV positive . There was no significant difference between different criteria of nugent's score . Lower percentages of BV prevalence using Nugent's method were reported by some studies (26 , 27 , 23, 18 , 19) , Which reported BV incidence rates of 7.1%, 19%, 24%, 23.03% and 19 % respectively. Similar percentages were obtained by other studies (28, 29, 22) , which reported BV prevalence rate as 32%, 36.7% & 31.6% respectively. Higher percentage were obtained by (21) , who found that BV incidence rate was 78 %. These differences in the incidence rates may be due to difference in the geographical distribution, hygienic measures and sexual habits between our research area and those studies' research areas.
Vaginal culture has got no role in the diagnosis of bacterial vaginosis therefore it is advised that Amsel's criteria may be used for he diagnosis. Gram staining although a reliable diagnostic method but is mostly performed in research studies because it is more cumbersome to use it in clinical practice than Amsel's criteria (30, 31) . Therefore whenever clinical criteria is used the sensitivity reported from gram staining has ranged from 62-100%.However a definitive advantage of gram staining is that it is more objective as slide can be stored for future reference. The main difficulty forclinician is the lack of access to direct microscopy. A pH paper is also cheap and normal vaginal pH virtually exclude BV. The whiff test is also easy to do with high specificity and sensitivity. Therefore the diagnosis of bacterial vaginosis according to Amsel's criteria may be simplified in settings where gram staining is not available (32) . So, it is evident that women with intermediate flora must be considered separately. Hence, Spiegel's criteria which divides women into only 2 categories, namely, bacterial vaginosis and normal flora, is not as popular as Nugent's method. There are many studies which have tried to formulate better gram stain scoring systems, but these are not as popular as Nugent's method of the diagnosis of bacterial vaginosis Statistical analysis present there was no significant difference between Nugent's criteria and Spiegel's criteria (33, 34) .
It classifies gram stained vaginal smears into normal, intermediate and bacterial vaginosis based on the gram stain scoring system. The standardized score had an improved intercenter reliability as compared to Spiegel's criteria which divided the gram stained vaginal smears into only 2 categories, namely, normal or bacterial vaginosis (15, 35) .
Archived Pap-stained vaginal smears can be used to follow the frequency of BV longitudinally in a population that has been screened for cervical cancer over time. This makes it possible to study whether BV has been a constant condition for many years. However, published reports do not provide a consensus about the efficacy of PAP-stained smears in BV diagnostics. Therefore, this study aimed to validate the use of PAPstained smears for the diagnosis of BV. Pap-staining of vaginal smears is shown to be a useful instrument for diagnosing BV compared with the Amsel clinical criteria as well as with the mean Nugent score, in both Gram stained smears and rehydrated air dried smears. With regard to diagnostic accuracy, very little difference is found among the three staining methods when the same scoring system is used to compare the different staining methods. In many countries, Pap smears for cytopathological diagnosis in the screening of cervical dysplasia are taken only from the ecto-and endo-cervix (36) .
However, provided that the samples are taken from equivalent locations (the vaginal fornix) and analyzed according to the same scoring criteria, no discernable difference in the diagnostic accuracy of the different smear-staining methods can be found. The PAP-stained vaginal smears can thus be used as a wholly adequate alternative to Gram-stained smears for BV diagnosis. It has been suggested that the presence of clue cells on the Pap smear agrees reasonably well with clinical criteria So Pap smear test which is a simple, quick, painless procedure employed to screen cervical cancer can also be used for diagnosing cervicovaginal infections. (37) .
Similarly, although the Pap smear is not performed for detection of Trichomonas, it has been suggested that recognition of Trichomonas by Pap smear is specific, although insensitive (38) . Statistical analysis present there was no significant difference between Nugent's criteria and pap smear . Although BV and Trichomonas have significant overlap in clinical and laboratory findings (bacterial cultures), few studies have explored the association. (39) found concomitant TV and BV in 15% of pregnant women examined by wet smear, concluding that these were frequent coinfections. (40) evaluated the association of TV and BV on Pap smears. In their study, 44.4%of cases with TV also had BV, whereas only 5.5% of TV-negative cases had BV. It has been postulated that and that this is the mechanism of facilitation of the development of BV in the presence of TV (40 ) . (41) have also suggested that TV alters vaginal flora, predisposing to BV. Of note, in the study of (40) the prevalence of BV in the TV-negative controls was only 5.5%, as opposed to the 24.5% in our controls, yet we are still seeing a significant difference. Our study lends additional support to the increased frequency of BV in the presence of TV. This study suggests that the diagnosis of BV should be considered when a diagnosis of TV is made on a Pap smear.
